Background: Rectovaginal fistulas represent 5% of all anorectal fistulae and are a disastrous manifestation of Crohn's disease that negatively affects patients' social and sexual quality of life. Treatment remains challenging for colorectal surgeons, and the recurrence rate remains high despite the numerous available options. Case presentation: We describe a 31-year-old female patient with a Crohn's disease-related recurrent perineovaginal and recto-vaginal fistulae and a concomitant mullerian anomaly. She complained of severe dyspareunia associated with penetration difficulties. The patient's medical history was also significant for a previous abdominal laparoscopic surgery for endometriosis for the removal of macroscopic nodules and a septate uterus with cervical duplication and a longitudinal vaginal septum. The patient was successfully treated using a Martius' flap. The postoperative outcome was uneventful, and no recurrence of the fistula occurred at the last follow-up, eight months from the closure of the ileostomy. Conclusion: Martius' flap was first described in 1928, and it is considered a good option in cases of rectovaginal fistulas in patients with Crohn's disease. The patient should be referred to a colorectal centre with expertise in this disease to increase the surgical success rate.
Background
Crohn's disease (CD) is the second most common cause of a rectovaginal fistula (RVF) after obstetrical trauma [1, 2] , and it is likely the primary risk factor for fistula recurrence [3] .
A RVF represents 9% of all fistulas in CD, and it affects approximately 5 to 10% of female patients [4, 5] . A RVF significantly affects the patient's psychosocial and sexual quality of life.
Fistulizing CD is a predictor for stoma construction [6] , and its clinical manifestations include vaginal passage of air or faecal material, bleeding, abscess formation, perianal pain, dyspareunia, vaginal irritation and recurrent genitourinary infections [7] [8] [9] [10] .
Patients often require multiple surgical attempts, on average three in our experience, to achieve a satisfactory result, and a step-up approach is the current standard [11, 12] .
A flap using the bulbocavernous muscle was first described in 1928 by Dr. Heinrich Martius, a professor of gynaecology in Gottingen, for urethral reconstruction, and this approach must be considered in cases of recurrent or CD-related RVFs [13] . The major drawback of this technique is post-operative dyspareunia, which occurs in 30% of cases. The incidence of labial wound issues is less than 10% [14, 15] .
We describe the preoperative and operative details of Martius' flap in the management of a 31-year-old female with CD-related recurrent perineovaginal and RVF with a concomitant mullerian anomaly.
Case presentation
A 31-year-old female with CD was referred for perineovaginal and RVF (2 cm from the vaginal introitus and 2 cm in diameter) ( Fig. 1 a, b) . Previous direct repairs of the fistula using vaginal and rectal approaches failed. The patient recently underwent small bowel resection with a loop ileostomy. The medical history of the patient was also significant for a previous abdominal laparoscopic surgery for endometriosis with removal of macroscopic nodules and a septate uterus with cervical duplication and a longitudinal vaginal septum (Fig. 2) . She complained of severe dyspareunia associated with penetration difficulties and the well-known disturbances of the RVF.
Operative details
All patients with RVFs in our department undergo preoperative MRI, pancolonoscopy, and full mechanical bowel preparation and receive antibiotic and antithrombotic prophylaxis and an endoanal ultrasound (EUS) scan to visualize and map the sublinical concomitant sphincter defect.
The quality of the sex life and continence levels of the patient are assessed using the Female Sexual Function Index (FSFI) [16, 17] and the Cleveland Clinic Incontinence Score (CCIS) [18] , respectively. We always perform an evaluation under anaesthesia (EUA) to plan a tailored surgery for each specific patient.
Surgical technique
The Martius' procedure was performed under spinal anaesthesia with the patient in the lithotomy position. A temporary urinary catheter was preoperatively placed and removed at the end of the procedure.
Fistula tracts were identified using a conventional fistula probe. A transverse incision 3-4 cm in length at the vaginal introitus and a careful dissection of the rectovaginal septum were performed, freeing it up to 3-4 cm above the fistula to enable a tension-free repair. The orifice of the fistula was curetted and closed from the vaginal side using interrupted 2-0 absorbable sutures. A vertical left paravaginal incision 7 cm in length enabled individualization of the bulbocavernous muscle, which was carefully isolated to preserve the postero-external vascular pedicle derived from the internal pudendal artery (Fig. 3 a, b) . A subcutaneous tunnel (Fig. 4) was created to transpose the pedunculated muscle into the previously prepared rectovaginal plane to fill the dead space and protect the direct repair. The graft was fixed using an interrupted 2-0 absorbable suture. A contemporary lay open of the superficial perineovaginal fistula (Fig. 5) followed by a concomitant partial resection of the longitudinal vaginal septum leaving both cervixes separated in the vaginal fundus was performed.
The vertical paravaginal incision was closed with absorbable suture, and a Penrose drain was left in place. The vaginal opening was left open, and packing gauze was removed on the first post-operative day.
The need to create a temporary diverting stoma to increase the percentage of surgical success rate of treating a RVF remains controversial [19] . Faecal diversion is mandatory in patients with a large, recurrent or CD-related RVF because it improves the chances of satisfactory results as an independent factor for success [20] , avoids wound infection and solves the possibility of acute perianal sepsis. A loop ileostomy due to previous small bowel resection was already in place in our case. The patient began oral nutrition the day after surgery and received intravenous short-term antibiotic therapy with metronidazole and third-generation cephalosporin. She was discharged two days after the procedure. The post-operative outcome was uneventful, and after a new EUA demonstrating the closure of the RVF, the loop ileostomy was closed three months after the first surgery.
No recurrence of the fistula occurred at the last follow-up eight months from closure of the ileostomy. The significant subjective satisfaction of the patient for sexual function was confirmed as improvement of the FSFI from 4.7 to 22.3, and normal faecal continence (CCIS = 0) was maintained.
Discussion
RVFs related to CD are challenging for surgeons, and a very high propensity to recur is observed, with published rates ranging from 25% to 80% [7, 21, 22 ]. An optimal medical or surgical control of local and distant CD acute/subacute manifestations must be achieved. Some studies suggest that a previous seton placement and faecal diversion improves the rate of successful fistula closure via reduction of local inflammation and infection [23, 24] .
The interposition of healthy, well-vascularized tissue, such as the bulbocarvernous muscle [25, 26] with its surrounding fibroadipose component that protects the direct repair and separates the rectal and vaginal walls, may be a good option in these particularly difficult cases.
Pitel et al. reported a successful healing rate of 50% for CD-related RVFs in the largest study of Martius' flap for RVFs [27] .
An important trick to improve the success of the procedure is the careful mobilization of the muscle to avoid possible damage of the postero-external vascular pedicle and excessive tension of the graft, which may result in a subsequent migration.
A septate uterus, double cervix, and longitudinal vaginal septum are uncommon, and the true incidence of this triad is unknown [28] . This anomaly represents a failure in the fusion of the distal Mullerian ducts and results in dysmenorrhoea, dyspareunia and infertility, which are the main symptoms in most patients.
Notably, this case of the use of a Martius' flap significantly decreased the dyspareunia, which is commonly a frequent side effect of the procedure [14, 15] .
Conclusions
RVFs in CD are a frequent and debilitating condition.
No ideal treatment exists for this condition, despite the numerous medical and surgical options proposed for the treatment of RVFs, and the recurrence rate remains high.
An appropriate surgical treatment should be carefully chosen and individualized according to the anatomy and aetiology of the fistula, patient symptoms, comorbidities and previous repairs.
Therefore, patients complaining of a RVF should be referred to specialized centres with a special interest and experience in this disease [11, [29] [30] [31] .
The use of a Martius' flap is one approach in cases of patients with a large, recurrent RVF or when there is no possibility of using the periorificial tissue due to local severe inflammation or fibrosis.
The need for faecal diversion, prior or concomitant to the repair, depends on the surgeon's judgement, but it is mandatory for recurrent and CD-related RVF in our opinion.
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